[Characterization of biocatalysed sulfate reduction in a cathode of microbial electrolysis system].
In order to improve H2 utilization efficiency and to reduce energy consumption during the hydrogenotrophic sulfate reduction process, a two-chambered microbial electrolysis system (MES) with a biocathode was constructed. The performance of MES in terms of sulfate removal and the electron utilization was studied. With an applied voltage of 0.8 V, biocathode removed about 109.8 mg x L(-1) of SO4(2-) from the wastewater within 36 h of operation, and average reductive rate reached 73.2 mg x (L x d)(-1). The highest current density obtained from the MES was 50-60 A x m(-3). The total coulomb efficiency achieved in a cycle was (43.3 +/- 10.7)%, and around 90% of the effective electrons were used by the cathode bacteria for SO4(2-) reduction. During the operation of MES, the major products of SO4(2-) bio-reduction are sulfide and hydrogen sulfide. With an applied voltage of 0.4 V, both the SO4(2-) removal rate and electron output decreased compared with that of 0.8 V; however, the electric charge efficiency obtained by the MES increased and reached 70% when 0.4 V was applied. Meanwhile, ignorable H2 gas was detected at the end of the cycle, indicating bacteria might directly use cathode as the electron donor thus enhanced energy efficiency. The bacteria could use cathode of the MES as electron donor to reduce SO4(2-) effectively, which may provide a new method to lower energy consumption of the hydrogenotrophic sulfate reduction process, making advanced treatment for sulfate containing wastewater more affordable for practical applications.